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Brief Technique Reportsinfected tissue, we avoided having to administer lifelong an-
tibiotics to the patient.
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prolapse by means of free margin plicationMunir Boodhwani, MD, MMSc, Laurent de Kerchove, MD, David Glineur, MD, and
Gebrine El Khoury, MD, Brussels, BelgiumCusp prolapse is a common contributor to aortic insuffi-
ciency, occurring in 35% of patients undergoing aortic valve
repair or valve-sparing surgery,1 and can be corrected by us-
ing a variety of surgical techniques, including free margin
plication, triangular resection, and free margin resuspen-
sion.2-4 Although techniques for cusp prolapse assessment
have been proposed,5 quantification of the degree of cusp
prolapse can often be challenging, with the risk of undercor-
rection leaving residual prolapse or overcorrection leading
to cusp restriction. We describe a simple method for the si-
multaneous quantification and correction of excess cusp
tissue bymeans of free margin plication in the setting of a tri-
leaflet aortic valve cusp prolapse.OPERATIVE TECHNIQUE
A transverse aortotomy is performed 1 cm above the sino-
tubular junction, traction sutures are placed at the 3 commis-
sures, and the distal aorta is retracted cephalad.Valve Assessment
First, axial traction (perpendicular to the annular plane) is
applied on the commissural sutures, which demonstrates the
physiologic aortic valve closure position, and the area and
height of coaptation can be observed. A prolapsing cusp
will typically exhibit a transverse fibrous band at this time
(Figure 1, A). Next, radial traction (parallel to the annular
plane) is applied to the 3 commissural sutures, and the center
of the cusp free margin can then be gently pushed down to-ward the left ventricle with a forceps. A nonprolapsing cusp
will remain at its physiologic coaptation level (halfway be-
tween the base of the cusp and its maximal height at the com-
missure), whereas a prolapsing cusp will be able to be
pushed lower because of excessive cusp tissue.Free Margin Plication: Quantification and Repair
A 7-0 polypropylene suture is passed through the center of
the 2 nonprolapsing reference cusps, and gentle axial trac-
tion is applied (Figure 1, B). The prolapsing cusp is gently
pulled parallel to the reference cusp, and a 6-0 polypropylene
suture is passed through the prolapsing cusp from the aortic
to ventricular side at the point at which it meets the center of
the reference cusp (Figure 2, A). Next, the direction of trac-
tion on the prolapsing cusp is reversed, and the same suture
is passed from the ventricular to the aortic side of the cusp,
where it meets the middle of the reference cusp (Figure 2, B).
The length of cusp free margin between the 2 ends of this 6-
0 suture represents the quantity of excess free margin, which
is then plicated by tying this suture with the excess tissue on
the aortic side (Figure 2, C).
The plication is extended by about 5 to 10 mm onto the
body of the aortic cusp by adding interrupted or running
locked 6-0 polypropylene sutures (Figure 2,D). If there is sig-
nificant excessive tissue, it can be shaved off with a scalpel or
scissors, keeping sufficient tissue to bring the edges together.Technical Adjuncts
When 2 cusps are prolapsing, a 7-0 suture is passed
through the center of the third reference cusp. An adjacent
prolapsing cusp is then pulled parallel to the reference
cusp, and the 6-0 suture is passed through the free margin
at the point at which it meets the center of the reference
cusp. Next, taking advantage of symmetry, the suture is
passed back through the cusp an equivalent distance from
the cusp center on the other side. This then represents the
amount of excess cusp tissue and is plicated as described
above. This procedure is repeated for the other prolapsingdiovascular Surgery c Volume 139, Number 4 1075
FIGURE 1. Aortotomy and valve assessment. A, After a transverse aortotomy 1 cm above the sinotubular junction, axial traction is applied (perpendicular to
the annular plane) to the 3 commissural retraction sutures (blue arrows), and prolapse of the right coronary cusp and a fibrous band (black arrows) are observed.
An additional retraction suture might facilitate exposure (green arrow). B, A 7-0 polypropylene suture is passed through the middle of the 2 reference cusps,
and gentle upward traction (blue arrow) is applied. This indicates the desired height and free margin length of the prolapsing cusp.
Brief Technique Reportscusp. In the rare case when all 3 cusps are prolapsing, the
goal is to plicate the free margins enough so that the cusps
coapt at the midpoint of the aortic sinuses.
In addition to cusp repair, the aortic annulus should be sta-
bilized either by using subcommissural annuloplasty sutures
(Figure 2, E) or root replacement with the reimplantationFIGURE 2. Quantification and correction of cusp prolapse. A, The prolapsing c
propylene suture is passed through the free margin from the aortic to ventricula
direction of traction on the prolapsing cusp is reversed (white arrow), and the sam
meets the middle of the reference cusp and the suture is tied (C). D, The plication
interrupted or running locked 6-0 polypropylene sutures. E, Valve appearance a
1076 The Journal of Thoracic and Cardiovascular Surtechnique, if indicated. This maneuver will also help to in-
crease the coaptation surface of the cusps.
We have used free margin plication in 55 consecutive pa-
tients either alone (n¼ 34) or with free margin resuspension
(n¼ 21) for the correction of cusp prolapse in a trileaflet aor-
tic valve. In this cohort, freedom from reoperation at 5 yearsusp is retracted parallel to the reference cusp (white arrow), and a 6-0 poly-
r side at the point at which it meets the center of the reference cusp. B, The
e suture is passed from the ventricular to the aortic side of the cusp, where it
is extended by about 5 to 10 mm onto the body of the aortic cusp by adding
fter the addition of subcommissural annuloplasty sutures.
gery c April 2010
Brief Technique Reportsand recurrent aortic insufficiency (>2þ) at 3 years was 100%
in the plication-only group and 94%  6% and 89% 
11% in the plication with resuspension group.DISCUSSION
Free margin plication is an effective technique for the cor-
rection of cusp prolapse and can be performed in a simple
and systematic manner with stable midterm results. It is ide-
ally used in the presence of good-quality cusp tissue and can
be used in conjunction with free margin resuspension.From the Cleveland Clinic, Cleveland, Ohio.
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cusp geometry. J Thorac Cardiovasc Surg. 2006;132:436-8.The incorporated aortomitral homograft: A new surgical option for
double valve endocarditisJose L. Navia, MD, FACC, Sharif Al-Ruzzeh, PhD, FRCS, Steven Gordon, MD, Thomas Fraser, MD,
Oscar Agu¨ero, MD, and Leonardo Rodrı´guez, MD, Cleveland, OhioThe repair or reconstruction of a disrupted aortomitral
curtain or intervalvular fibrous body (IFB), as a result of ex-
tensive endocarditis with abscess formation or of reopera-
tion, is a challenge to the cardiac surgeon.1 In this report,
we describe a new surgical technique for repair or recon-
struction of the IFB in the setting of double valve endocar-
ditis involving the aortic valve (AV), the mitral valve (MV)
and IFB.CLINICAL SUMMARY
A 57-year-old man was admitted electively after two ep-
isodes of MV and AV viridans streptococcal endocarditis.
The patient was treated with antibiotics, and eventually
grade 3 to 4 aortic regurgitation and grade 3 to 4 mitral re-
gurgitation developed, as did paroxysmal atrial fibrillation.
A combined procedure of bipolar radiofrequency ablation
for atrial fibrillation as well as a new technique of aortomitral
homograft as a single unit were discussed with the patient,
who agreed to proceed and signed the informed consent
form. This new technique was approved by the Institutional
Review Board and Innovation Practice Committee of the
Cleveland Clinic Foundation.HOMOGRAFT PREPARATION
The aortomitral homograft was prepared by Cryolife Inc
(Kennesaw, Ga). It was harvested as a single unit by opening
the left atrium, preserving the dome at the level of the aortic
root. The MV annulus, leaflets, and subvalvular apparatus
were anatomically evaluated, and the valve, anterior, and
posterior leaflet heights were measured. The distal ascending
aorta was then transected, and the AV, coronary ostia, and
the ascending aorta were anatomically evaluated and mea-
sured. Then the left ventricle was opened below the papillary
muscle level, and the whole MV was excised or removed by
incision of the valve circumferentially. The incision was
placed near the fibrous annulus of the valve and around
the posterior area of the annulus, preserving the aortomitral
membrane, the ascending aorta, the dome of the left atrium at
the reflection of the aortic root, and the MV annulus intact as
a single unit (Figure 1).
PREOPERATIVE ECHOCARDIOGRAPHY
An echocardiographic examination performed about
a month before the operation showed severe grade 3 to 4 aor-
tic regurgitation, with vegetations on the right and noncoro-
nary cusps floating into the left ventricle and the aorta. This
was seen as a linear echodensity (0.5 3 0.3 cm) on the
ventricular side of the AV, consistent with a vegetation
(Figure 2). It also showed severe grade 3 to 4 mitral regurgi-
tation, posteriorly directed flow, and severe eccentric multi-
ple shunts, as well as some potential perforation of the
anterior leaflet of the MV. The multiple eccentric jets indi-
cated involvement of the IFB, most probably by abscess
and vegetation formation. There was a bright calcificdiovascular Surgery c Volume 139, Number 4 1077
